The changes in amino acid and amine contents of susceptible and resistant tomat cultivars infected with Alternaria alternata tomato pathotype or treated with its host-selecti AL-toxin were investigated. AL-toxin has been known as a potential inhibitor of aspartat carbamoyltransferase (ACTase) in susceptible tomato plants. Inhibition of ACTase shoul result in the accumulation of aspartic acid in the susceptible plant treated with AL-toxi In this study, however, no difference was observed in the amount of aspartic acid and othe amino acids between toxin-treated and non-treated leaves of the susceptible and resist cultivars until at least 24hr after treatment. In the susceptible tomato plants inoculat with spores at the base of the stem, amino acid contents in leaflets showing necrotic sympt were similar to that in corresponding leaflets without symptom. Aspartic acid content in symptom-developed leaflets was rather lower than that in symptom-less ones. These resul do not support the hypothesis that AL-toxin inhibits ACTase. On the other hand, two amines, ethanolamine and phosphoethanolamine, markedly accumulated in susceptib tomato leaves 12 to 24hr after toxin treatment, but not in resistant ones. The increase in these amines was also observed in symptom-developing leaflets but not in symptomless ones of plants inoculated with the spores of the pathogen. These results suggest that AL-toxi induces disorder of metabolism related to these amines in susceptible tomato cells.
INTRODUCTION
Tomato cultivars (Lycopersicon esculentum Mill.) carrying the genotypes, asc/asc, are susceptible to Alternaria stem canker caused by Alternaria alternata tomato pathotype [A. alternata (Freis) Keissler f. sp. lycopersici]1,7,10). This fungus produces AL-toxins (AAL-toxins) which are composed of four closely related molecular species, AL-toxin Ia (TA-1), Ib (TA-2), IIa (TB-1) and IIb (TB-2)6,10,19). AL-toxins were reported as essential factors for the pathogenicity of A. alternata tomato pathotype6), and some findings about the mode of action have been reported4, 5, 10, 18) . Cytological studies of tomato leaves treated with AL-toxin revealed a disintegration of mitochondria and endoplasmic reticula18). Some host-selective toxins induce almost immediate leakage of electrolytes from host cells, indicating disfunction of their plasma mem-bran16, 18, 20 was inhibited by AL-toxins, abnormal accumulations of these amines might be observed in the toxin-treated tissues. Phosphoethanolamine was also reported to be methylated and converted to phosphatidylcholine by using soybean and carrot root cells2). The inhibition of this step would also result in the accumulation of such amines. Although it was not shown which metabolic pathway was inhibited by AL-toxins, they may possibly disturb amine metabolisms because AL-toxins themselves are amines.
The previous demonstration of disintegration of mitochondrial membrane and rough endoplasmic reticulum in susceptible tomato cultivars18) may also suggest a disturbance in phospholipid metabolisms by AL-toxins. Further studies are needed to understand the exact mode of AL-toxins' action to the tomato cells.
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